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ABSTRACT 
PHASE  I 


Probably  one  of  the  more  important  characteristics  of  Mylar  with 
regard  to  its  use  as  a dielectric  is  most  often  overlooked  or  at  best 
treated  very  insignificantly  by  research  organizations.  In  their 
anxiety  to  point  out  its  superior  electrical  and  temperature  qualities 
they  overlook  a fact  on  which  a production  or  methods  department 
undoubtedly  would  consider  its  most  important  attribute.  The  more 
one  works  with  Mylar  the  more  one  realizes  the  comparative  ease 
with  which  Mylar  capacitors  are  made.  All  the  units  made  thus  far 
for  this  particular  project  have  gone  through  two  departments  only  - 
namely,  winding  and  assembly.  In  comparison,  a paper  wound  capacitor 
of  similar  construction  must  go  through  a minimum  of  one  more 
department,  namely,  impregnation.  This  in  itself  is  quite  a process, 
requiring  a day  or  days  of  heat  and  vacuum  and  the  resultant  labor  of 
loading  and  unloading  ovens.  Furthermore,  the  cost  of  maintaining 
this  heat  and  vacuum  is  a very  significant  portion  of  the  total  cost  of 
the  unit. 

It  might  be  found  later  as  work  progresses  with  Mylar  units  that  even 
they  should  be  impregnated  for  best  results.  At  this  point  this  is  mere 
speculation.  However,  it  is  a fact  that  an  ununpregnated  Mylar  unit 
will  surpass  an  impregnated  paper  unit  of  the  same  construction  in 
overall  electrical  tests. 
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ABSTRACT  i 
PHASE  II 

The  greatest  difficulty  encountered  with  Metallized  Mylar  to  date 
has  been  cne  of  assembly.  The  number  of  complete  breakdowns  in 
any  giver  test  even  though  the  applied  voltage  approaches  the  stress 
point  of  the  film,  s usually  less  than  ten  per  cent.  Unfortunately, 
for  test  purposes;  before  the  complete  rupture  point  of  the  dielectric 
is  reached  the  unit  "opens",  i.  e. , one  or  both  of  the  terminals 
become  isolated  i:  ozn  the  section.  The  rate  at  which  these  "opens" 
otcur,  of  :mn;e,  depends  upon  the  voltage  applied  during  the  test. 
The  higher  ine  voltage  stress  - the  greater  the  number  of  opens. 

This  phenomenon  is  naturalc  however,  since  the  current  density  is 
greatest  at  the  edL;es  of  the  film,  thereby  causing  the  greatest  con* 
cer.traii.oo  of  oreaitd owns  in  these  areas.  The  higher  the  voltage 
the  more  frequent  the  breakdowns,  the  greater  the  possibility  of 
opens  occurring.  Probably  the  foremost  measure  to  correct  this 
situation  is  to  apply  a denser  film  ox  metal  to  the  Mylar.  With  the 
material  on  hand  being  as  it  is,  the  work  in  this  phase  will  continue 
to  use  both  total  or  complete  breakdowns  and  opens  as  a means  of 
determining  the  result  of  each  test. 
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Part  1. 

PURPOSE 

A.  Develop  Film  Dielectric  Capacitors,  high-temperature,  utilizing 

DuPont  "Mylar"  Film  (V-200)  or  equivalent,  as  a capacitor  di- 
electric, in  order  to  achieve  higher  temperature  operation  and 

greater  reliability  of  fixed  paper  capacitors,  in  accordance  with 

Bureau  of  Ships  Contract  Specification  SHIPS  F-400,  dated 

15  September  1951,  as  follows; 

B.  Phase  I. 

1.  Evaluate  a V-200  film  or  equivalent  in  accordance  with  para- 
graph 3.  2.  1 of  referenced  Bureau  of  Ships  Contract  Specifica- 
tion SHIPS  F-498. 

2.  Furnish  fifty  (50)  each  of  various  capacitors  as  described  in 
paragraph  3.  2. 1 of  referenced  Bureau  of  Ships  Contract 

Specification  SHIPS  F-498. 

3.  Submit  reports  as  specified  therein. 

C.  Phase  II. 

1.  Evaluate  a V-200  film  or  equivalent  with  metallized  electrodes 
in  accordance  with  paragraph  3.2.2  of  referenced  Bureau  of 
Ships  Contract  Specification  SHIPS  F-499. 

2.  Furnish  fifty  {50)  each  of  various  capacitors  as  described  in 
paragraph  3.2.  1 of  referenced  Bureau  of  Ships  Contract 
Specification  SHIPS  F-499. 

3.  Furnish  one  (1)  set  of  Type  D.  Class  IV  Manufacturing  Drawings 
in  accordance  with  Bureau  of  Ships  Specification  16D19  (RE), 
dated  15  January  1946,  and  Amendment  No.  2 dated  1 May  19<i8. 

4.  Submit  reports  c.s  specified  herein. 
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GENERA  L FACTUAL  DATA  Phase  I. 

The  Mylar  received  for  this  project  has  come  to  us  in  three  shipments. 
The  first,  consisted  of  a few  rolls  of  . G005"  with  which  the  introductory 
I samples  were  made.  The  second  and  third,  completed  our  order  of 

. 00025"  and  . 0005"  film.  Before  this  quarter  all  the  material  used  came 
from  the  second  shipment.  However,  row  there  is  very  little  low  gauged 
materiel  left  ami  it  ha3  become  necessary  to  use  some  of  the  third  ship- 
ment. 

In  the  construction  ox  this  1 Mfd.  unit  comprising  two  .00025"  and  one 
. 0005"  film  betv/een  foils.  considerable  manipulation  of  the  rolls  was 
needed  to  maintain  a total  thickness  of  the  three  layers  not  to  exceed 
.00112".  I.i  some  ir stances  rolls  as  high  as  .00029"  for  .00025"  and 
.00059"  for  . 0005"  were  used. 

Test  groups  NGbsr  ,(91  through  iH04  t.See  Part  III  pp.  1-6)  had  more 
mechanical  far  ares  than  are;  ordinarily  found.  Examination  of  these  sec- 
tions revealed  that  in  every  instance  the  failure  occurred  at  the  margin. 
Moreover,  the  max  gins  of  these  units  were  out  of  alignment.  During  the 
winding  operation  the  films  tended  to  sway  and  went  unobserved  by  the 
operator.  In  3ome  cases  the  margins  \aried  as  much  as  3/32".  These 
units  were  representative  oE  many  wound  at  the  same  time  (group  NObsr 
#93  through  #104  dee  Part  111  p.  25)  but  were  tested  at  voltages  of 
1600  V.D.  C.  or  greater.  Undoubtedly,  units  in  groups  tested  with  lower 
voltages  had  this  same  margin  sway,  but  did  not  fail  because  the  test 
voltage  was  insufficient  to  cause  coroue. 
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GENERAL  FACTUAL  DATA  (Continued) 

Test  groups  NObsr  #118  through  #122  (See  Part  III  p.  25)  had  more 
voltage  breakdowns  before  life  test  than  is  usual.  Examination  of  the  sec- 
tions revealed  them  to  be  mechanical  faults.  The  solder  seam  between 
the  cover  and  the  can  falls  approximately  upon  the  top  margin  of  the  sec- 
tion. In  these  units  that  protective  margin  had  been  fused  away  by  the 
excessive  heat  of  soldering.  Ordinarily  the  units  are  soldered  with  an 
electrically  heated  soldering  iron,  but  these  were  torched  by  error.  In 
the  cases  of  these  failures  the  excessive  heat  of  the  torch  was  held  in  one 
position  too  long  allowing  the  Mylar  to  fuse  and  crack. 


GENERAL  FACTUAL  DATA  PHASE  H 

The  tests  inducted  with  Metallized  Mylar  prior  to  this  quarter  yielded 
information  more  so  than  conclusive  results.  In  many  instances  "opens" 
occurred  during  the  life  tests  that  could  not  bccarrcLiCtd  with  any  specific 
time  of  said  life  test.  To  correct  this  situation  it  was  our  plan  to 
incorporate  into  the  life  test  circuit  a means  for  measuring  the  total 
capacitance  of  the  units  on  test.  In  that  manner  a regular  check  would 
reveal  the  loss  of  a unit  or  units,  and  the  time  of  that  loss  could  be 
closely  established.  However,  after  a thorough  investigation  such  a circuit 
was  found  to  be  too  intricate  to  employ  for  this  purpose  - particularly 
since  it  is  usual  to  have  six  different  life  tests  operating  on  six  different 
life  test  circuits  at  the  same  time.  As  an  alternative,  the  regular 
capacitance  measurements  were  made  with  a portable,  variable,  60  cycle, 
capacitance  bridge.  The  process  is  manual.  The  technician  cuts  the  vol- 
tage from  the  units  tc  be  tested  and  allows  them  to  discharge  before  making 
connections  with  the  bridge.  The  more  frequent  the  number  of  temporary 
breakdowns,  the  more  often  the  capacitance  must  be  measured 


S-FJ-C-U-R-I-T-Y  I-N-F -O-R-M-A-T-I-O-N 


R-E-S-T-R  *I-C  -T  E-D 


Page  6. 


R-E-S-T-R.-I-C-T-E-D 

DETAIL,  FACTUAL,  DATA  PHASE  I 

Work  was  resumed  according  to  the  plan  outlined  in  the  June,  1953  quarterly 
report.  The  capacitor  construction  involved  being  the  1 Mfd.  unit  con- 
structed with  two  .00025"  Mylar  films  and  one  . 0005"  Mylar  film  between 
tons.  The  total  thickness  of  the  three  layers  of  Mylar  between  toils  varies 
between  .00106"  and  .00112".  The  margin  is  1/4".  All  life  tests  were  run 
at  S5°C. 

A.  Seventy-five  units  divided  into  three  groups  of  twenty-five  each: 

1.  Tested  at  1600  V.  D.  C.  , one  unit  failed  voltage  test  prior  to 
Life  Test.  It  was  a Mylar  failure.  The  remaining  twenty-four 
units  were  placed  on  Life  Test,  and  seventeen  completed  63  hours. 
There  were  four  mechanical  failures,  two  Mylar  failures,  and 
one  opened  during  the  test.  {See  Part  III  P.  1.  ) 

2.  Tested  at  1700  V.  D.  C. , four  unite  failed  voltage  test  prior  to 
Life  Test.  Two  were  Mylar  failures  and  two  were  mechanical 
failures.  The  remaining  twenty-one  units  were  placed  on  Life 
Test,  and  sixteen  completed  72  hours.  There  were  three  Mylar 
and  two  mechanical  failures.  (See  Part  111  P.  2. ) 

3.  Tested  at  1800  V.  D.C. , two  units  failed  voltage  test  prior  to  Life 
Test.  Both  were  mechanical  failures.  The  remaining  twenty- 
three  units  were  placed  on  Life  Test  and  fifteen  completed  76  hours. 
There  were  five  Mylar  and  three  mechanical  failures.  {See  Part  111 
P.  3.) 

B.  Seventy-five  units  divided  into  three  groups  of  twenty-five  each: 

1.  Tested  at  1900  V.  D.  C.  , two  units  failed  voltage  test  prior  to  life 
teat.  Both  were  Mylar  failures.  The  remaining  twenty-tnr  ^e  units 
were  placed  on  Life  Test,  and  seventeen  completed  72  hours. 

There  were  three  Mylar  and  three  mechanical  failures.  (See 
Part  III  P.  4. ) 
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R-E-S-T-R-I-C-T-E-D 

DETAIL  FACTUAL  DATA  Phase  I (continued) 


2.  Tested  at  2000  V.D.  C.  , four  units  failed  voltage  test  prior  to 
Life  Test.  Two  were  Mylar  and  two  mechanical  failures.  The 
remaining  twenty-one  were  placed  on  Life  Test  and  fifteen  com- 
pleted 90  hours.  There  were  five  Mylar  and  one  mechanical  failuie. 
(See  Part  111  P.  5. ) 

3.  Tested  at  2100  Y.  D.  C.  , two  units  failed  voltage  test  prior  to  Life 

Test.  Both  were  Mylar  failures.  The  remaining  twenty-three  we. 
placed  on  Life  Test  and  sixteen  completed  72  hours.  There  were 
three  three  mechanical  failures  and  one  unit  opened  during 

the  test.  'See  Part  III  P.  6.  ) 

C.  Seventy-five  units  divided  *nto  three  groups  of  twenty-five  each: 

1.  Tested  at  2000  V.D.C.  , two  units  failed  voltage  test  prior  to  L’ V' 
Test.  Both  were  Mylar  failures.  The  remaining  twenty -three 
unite  were  placed  on  Life  Test  and  seventeen  completed  72  hours. 
There  were  six  Mylar  failures.  (See  Part  III  P.  7. ) 

2.  Tested  at  2100  V.D.C.  . two  units  failed  voltage  test  prior  to  Life 


Tesi.  Both  were  Ivlylar  failures.  The  remaining  twenty— three  ur> 
were  placed  on  Ln<,  i.' < _->t  and  eighteen  completed  /&  hears,  rno  — 

were  feur  Mylar  and  one  mecoanical  failure.  (See  Part  III  ?.  8. 

3.  Tested  at  22t>0Y.  D.  C. , two  units  failed  voltaye  test  prior  to  Life 
Test.  One  was  a Mylar  failure  and  the  other  mechanical.  The 
remaining  twenty-three  units  were  placed  on  Life  Test  and  fouitee  l 
completed  85  hours.  There  were  six  Mylar  and  two  mechanical 
failures  and  one  unit  opened  during  the  test.  (See  Part  III  P.  9. ) 
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DETAIL  FACTUAL  DATA  Phase  1 (continued) 

D.  Seventy -five  units  divided  into  three  groups  of  twenty -five  each: 

1.  Tested  at  2200  V.  D.  C. , two  units  failed  voltage  test  prior  to 
Life  Test.  One  was  a Mylar  and  the  other  a mechanical 
failure.  The  remaining  twenty -three  units  were  placed  on 
Life  Test  and  seventeen  completed  72  hours.  There  were 
four  Mylar  and  one  mechanical  failure.  One  unit  opened  dux  ir.g 
the  test.  •(Sec  Part  ill  P.  10.) 

2.  Tested  ac  2300  V.  D.  C.  , one  unit  failed  voltage  test  prior  to 
Life  Test  because  of  mechanical  faults.  The  remaining 
twenty-four  units  were  placed  on  Life  Test  ana  sixteen  com- 
pleted 79  hours.  There  were  four  Mylar  and  two  mechanical 
failures.  Two  units  opened  during  the  test.  (See  Part  III  P.  11.) 

3.  Tested  at  2400  V.  D.  C.  , all  units  passed  tests  prior  to  Life 
Test  and  were  placed  on  Life  Test  - sixteen  completing  72  hours. 
There  were  eight  Mylar  failures.  Cnc  unit  opened  during  the 
test.  {See  Part  ill  P.  12.) 

E.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five  each: 

1.  Tested  at  2300  V.  D.  C.  , all  units  passed  tests  prior  to  Life 
Test  and  were  placed  on  Life  Test  - five  units  completing  72 
hours.  There  were  nineteen  Mylar  failures.  One  unit  opened 
during  the  tests.  {See  Part  IH  P.  13.) 

2.  Tested  at  2400  V.  D.  C. , all  units  passed  tests  prior  to  Life 
Test  and  were  placed  on  Life  Test  - twelve  units  completing 
72  hours.  There  were  ten  Mylar  failures.  Three  units  opened 
during  the  test.  (See  Part  HI  P.  14.) 
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DETAIL  FACTUAL  DATA  Phase  I (continued) 

3.  Tested  at  2500  V.  D.  C. , all  units  passed  tests  prior  to  Life 
Test  and  were  placed  on  Life  Test  - sixteen  units  completing 
80  hours.  There  were  eight  Mylar  failures.  One  unit 
opened  during  the  test.  {See  Part  III  P.  15.) 

F.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five  each: 

1.  Tested  at  2300  V.  D.  C.  . one  unit  failed  voltage  test  prior  to 
L-fe  Test.  3v  error  the  wrong  unit  was  first  opened  thereby 
reducing  the  number  started  on  Lite  rest  to  twenty-three. 
Fourteen  units  completed  74  hours.  There  were  eight  Mylar 
failures  and  one  unit  opened  during  the  test,  thee  Part  ill 
P.  16.) 

2.  Tested  at  2400  V.  D.C.  , one  unit  failed  voltage  test  prior  to 
Lif<=-  Test.  It  was  a Mylrr  failure.  The  remaining  twenty  - 
four  units  were  placed  on  test  and  twelve  completed  84  nours. 
There  were  nine  Mylar  failures  and  three  units  opened  during 
the  test.  (See  Part  ill  P.  17.) 

3.  Tested  at  2500  V.  D.  C.  , one  unit  failed  voltage  test  prior  to 
Life  Test  because  of  mechanical  faults.  The  remaining 
twenty-lour  were  placed  on  test  and  nine  completed  72  hours. 
There  were  twelve  Mylar  failures  and  one  opened  during  the 
test.  (Sec  Part  III  P.  18.) 

G.  Seventy-five  units  were  divided  into  three  groups  of  twenty -five  each: 

1.  Tested  at  2100  V.  D.  C.  , all  units  passed  tests  prior  to  Life 
Test  and  all  were  placed  on  Life  Test  - eight  completing 
78  hours.  There  were  sixteen  Mylar  failures  and  one  unit 
opened  during  the  test.  tSce  Part  III  P.  19.) 
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DETAIL  FACTUAL  DATA  Phase  1 (continued) 

2.  Tested  at  2200  V.D.  C. , one  unit  failed  voltage  test  prior  to 
L life  Test  because  of  mechanical  faults.  The  remaining 
twenty-four  units  were  placed  on  Life  Test  and  fourteen  com- 
pleted 76  hours.  There  were  seven  Mylar  and  three  mechan- 
ical failures.  (See  Part  111  P.  20.) 

3.  Tested  at  2300  V.  D.  C.  „ six  units  failed  voltage  test  prior  to 
Life  Test.  All  were  mechanic*’  failures  The:  remaining 
nineteen  units  were  pieced  on  Life  Test  and  twelve  completed 
72  hours.  There  were  five  Mylar  failures  and  two  units  opened 
during  the  test  !See  Par*-  III  P.  21.) 

H.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five 

each. 

^ 1.  Tested  at  2000  V.  D.  C. , ..even  units  failed  voltage  test  prior 

to  Life  Test  because  of  mechanical  faults.  The  remaining 
eighteen  units  were  placed  on  Life  Test  and  twelve  completed 
79  hours.  There  was  one  mechanical  failure  and  five  Mylar 
failures.  {See  Part  III  P.  22.) 

2.  Tested  at  2100  V.  D.  C.  , five  units  failed  voltage  test  prior  to 
Life  Test.  There  was  one  Mylar  and  four  mechanical  failures. 
The  remaining  twenty  units  were  placed  on  Life  Test  and 
fifteen  completed  72  hours.  There  was  one  mechanical  and 
four  Mylar  failures.  (See  Pail  III  P.  23.) 

3.  Tested  at  2200  V.  D.  C.  , two  units  failed  voltage  test  prior  to 
Life  Test.  Both  were  mechanical  failures.  The  remaining 
twenty-three  units  were  placed  on  Life  Test  and  eighteen 

P completed  72  hours.  Ther  e were  four  Mylar  failures  and  one 

unit  opened  during  the  test.  (See  Part  IV  P.  24.) 
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DETAIL  factual  data  phase  n 

All  the  work  done  this  last  period  with  Metallized  Mylar  capacitors  was 
concentrated  on  the  .25  Mfd.  type  with  single  .0005"  film  construction. 
All  Life  Tests  were  conducted  .a.  85^C. 

A.  Seventy-five  units  divided  into  three  groups  of  twenty-five  each: 

1.  Tested  at  600  V.  D.  Q.  . ail  units  passed  tests  prior  to  Life 
Test.  All  twenty-five  units  were  placed  on  Life  Test  and 
twenty-two  completed  266  hours  Three  units  opened  during 

test.  Part  Til  no.  26  27  28.  ) 

2.  Tested  at  700  V.  D.  C.  , two  units  opened  prior  to  Life  Test. 
The  remaining  twenty-three  units  were  placed  on  Life  lest 
and  twenty-one  completed  235  hours.  Two  unite  opened 
during  the  test,  {dee  Part  III  pp.  29,  30.  31.) 

3.  Tested  at  800  V.  D.  C.  , all  units  passed  the  tests  prior  to 
Life  Test.  All  twenty-five  units  wer c placed  on  Life  test  and 
tv/enty-thr ee  completed  285  hours.  Two  units  opened  during 
the  test.  'See  Part  III  pp.  32,  33,  34.) 

B.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five 

each: 

1.  Tested  at  900  V D.  C.  , six  units  failed  the  tests  prior  to  Life 
Test.  Two  were  voltage  failures  and  four  were  opens.  The 
remaining  nineteen  units  were  placed  on  Life  Test  and 
seventeen  completed  262  hours.  Two  units  opened  during  the' 
Tent.  (See  Part  III  pp.  35.  36,  37.) 
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DETAIL  FACTUAL  DATA  Phase  11  (continued) 

2.  Tested  at  1000  V.  D.  C. , five  units  failed  the  tests  prior  to 
Life  Test.  Three  were  voltage  failures  and  two  were  opens. 

The  remaining  twenty  units  were  placed  on  Life  Test  and 
Thirteen  complete^  263  hours.  One  unit  failed  completely 
during  voltage  pre -breakdown  test  and  six  units  opened 
during  the  test.  (See  Part  III  pp.  38,  39c  40.) 

3.  Tested  at  1100  V.  D.  C.  , six  units  failed  the  tests  prior  to 
Life  Test.  Pour  w ere  voltage  failures  and  two  were  opens. 

The  remaining  nineteen  units  were  pieced  on  Life  Test  and 
eleven  completed  260  hours.  One  was  a complete  breakdown 
and  seven  opened  during  the  test.  (See  Part  III  pp.  *11,  12.  43.) 

C.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five 

each: 

1.  Tested  at  1200  V.  D.C.,  five  units  failed  the  tests  prior  to 
Life  Test.  Two  were  opens  and  three  failed  voltage  during 
the  pre-breakdown  period.  The  remaining  twenty  units  were 
placed  on  Life  Test  and  ten  completed  256  hours.  Ten  units 
opened  during  the  test.  (See  Part  111  pp.  44,  45,  46.) 

2.  Tested  at  1300  V.  D.  C. , seven  units  failed  the  tests  prior  to 
Life  Tesi.  Five  were  opens  and  tv/o  failed  completely  during 
the  pre-breakdown  period.  The  remaining  eighteen  units 
were  placed  on  Life  Test  and  one  completed  252  hours.  Three 
units  failed  completely  and  fourteen  units  opened  during  the 
test.  (See  Part  111  pp.  47,  48,  49.) 
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DETAIL  FACTUAL  DATA  Phase  II  (continued) 

3.  Tested  at  1400  V.D.  C. , three  units  failed  the  tests  prior  to 
Life  Tests.  One  unit  failed  completely  and  two  opened.  The 
remaining  twenty-two  units  were  placed  on  Life  Test  and  two 
completed  252  hours.  Two  units  failed  during  the  pre-break- 
down tesc,  three  failed  completely  during  Life  Test  and 
fifteen  opened.  (See  Part  III  pp.  50,  51,  52.) 

D.  Seventy-five  units  were  divided  into  three  groups  of  twenty-five 
each: 

1.  Tested  at  800  V.D.C.  , six  units  opened  prior  to  Life  Test. 

The  remaining  nineteen  units  were  placed  on  Life  Test  and 
all  passed  255  hours.  (See  Part  III  pp.  55,  54,  55.) 

2.  Tested  at  900  V.D.C.  . four  units  failed  the  tests  prior  to 
Life  Test.  Three  units  opened  and  one  failed  completely. 

The  remaining  twenty-cne  units  were  placed  on  test  ; nd 
eighteen  completed  252  hours.  Three  units  opened  during  the 
test.  (See  Part  III  pp.  56,  57,  58.) 

3.  Tested  at  1000  V.  D.  C.  , two  units  opened  prior  to  Life  Test. 

The  remaining  twenty -three  were  placed  on  Life  Test  and 
thirteen  completed  250  hours.  Two  units  failed  completely 

and  eight  opened  during  the  test.  (See  Part  III  pp.  59p  60,  61.) 
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CONCLUSIONS  PHASE  I 

The  1 Mfd.  unit  constructed  with  two  layers  o £ .00025"  and  one  layer 
o£  .0005'  Mylar  between  foils: 

It  became  noticeable  as  the  test  voltage  was  increased  with  this 
tysc  o'  anit  that  the  method  of  attaching  the  tab  to  the  terminal  was  not 
satisfactory  at  high  stresses.  [See  Table  I Part  III  P.  25.)  A 
considerable  number  of  units  opened  some  time  during  the  Life  Test, 
in  every  case  the  open  occurred  at  the  point  where  the  tab  was  spot 
weldea  to  the  terminal  stud.  A single  spot  weld  at  this  junction  has  been 
used  throughout  this  project.  Apparently  the  bonded  area  provided  by 
this  single  weld  is  insufficient  to  car.  y the  high  instantaneous  current 
surge  that  occurs  when  the  entire  bank  of  capacitors  discharge  through 
a jhort  ci  cuited  unit.  In  the  future,  units  of  this  type  construction  will 
Oe  spot  welded  at  two  or  three  points. 

The  c.ccompanyir g table  is  an  average  of  the  individual  tests  conducted 
at  the  same  test  voltages. 

Voltage  Percent  Number  of 

temperature  D.  C.  Mylar  Failures  Units  Tested 

62 
91 
93 
91 
74 
49 


y-Y  i-H-F-C.  ..l-M-A-T-I-0.il 


O0  O 

2000 

27% 

85°  C 

2100 

30% 

85°  C 

2200 

25% 

85°  C 

2300 

41% 

85°  C 

2.400 

40% 

83°  C 

2 300 

45% 
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CONCLUSIONS  PHASE  I (continued) 

Throughout  this  project  the  method  us  d to  determine  the  per  cent 
of  Mylar  failures  will  be  the  same  Any  or  a!)  mechanical  failures  and 
opens  that  occur  during  the  Life  Test  will  be  subtracted  from  the  total 
started  on  test.  In  this  manner  a better  control  may  be  maintained  over  errors 
of  winding  or  assembly. 

Because  the  Mylar  used  gauges  heavier  than  the . spe  :ificd,  it  is  only 

natural  that  the  voltage  stresses  achieved  are  somewha  higher  than  expected. 

The  Mylar  gauges  inconsistently  and  likewise  the  voltage  s.r  sses  are  found 

to  be  erratic.  However,  when  the  averages  of  the  individual  test,  voltage  groups 

are  computed,  the  results  indicate  that  a unit  construct  id  with  two  layers  of 

.00025"  and  one  layer  of  . C0C5"  Mylar  between  foils  can  be  Life  Tes'ed  at 
o 

85  C at  a potential  net  to  exceed  2000  V.  D.  C Cor  a period  of  seventy-tv/o  hours 
with  no  greater  than  thirty  per  cent  loss  of  units. 


CONCLUSIONS  PHASE  II 

The  figures  lisied  in  the  table  (Page  15}  are  averages  derived  from  all 
the  individual  life  tests  with  the  .25  Mfd  unit  constructed  with  a single  film 
of  .0005"  Metallized  Mylar.  (See  Part  III  P.  62  and  Quarterly  Report 
June  30,  1953  P.  26. ) 
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CONCLUSIONS 

PHASE  11 

^continued) 

Test 

Permanent 

Opens  After 

Number  os'  Temporary 
Breakdowns/ 

Voltage 

Failures 

Life  Teat 

Microfarad  / 250  hours 

600  V.D.C 

0% 

6.  5% 

12,  8 

700 

1 . 3% 

6.  r>% 

33.  6 

800  ' 

1.0% 

10.  8% 

23.  6 

9C0 

0% 

9.2% 

65  2 

1000 

lOfc 

39% 

190  4 

1100 

2% 

38% 

168 

1200  ” 

2t% 

30% 

121.2 

1300 

12% 

5t>% 

456,8 

MOO 

34% 

32% 

276,  0 

To  calcxiJate  the  number  of  temporary  breakdowns  per  micrefarad 
the  follov/ing  procedure  waj  used: 

The  number  of  units  used  in  each  test  was  found  by  averaging  the 
number  of  units  that  started  the  test  and  the  number  that  finished.  These 
averages  were  totalled  for  e ich  voltage  group.  The  total  number  of 
temporary  breakdowns  for  etch  voltage  group  was  divided  by  the  total 
number  of  units;  uned  and  this  quotient  multiplied  by  four  so  the  result 
would  be  expressed  in  terms  of  breakdowns  per  microfarad. 

An  analysis  of  this  table  reveals  that  the  results  are  not  conclusive  but 
ai  e indicative.  It  would  appear  that  a unit  of  this  type  could  be  Ufe 
tested  at  700  V.D.  C.  at  85°C  and  conform  to  most  of  the  specifications 
used  today,  since  they  usually  allow  two  life  test  failures  durir  g a 
period  of  250  hours. 
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PAR  C II  P R O G K A M FOR  W E > i ; ' ’ R P V A L 

PHASE  1 

With  tMs  quarter's  vo  cc<  oletec1  wc  hwe  fLMilv'  o t with  toe  1 

mfd  type  capacitor  at  br°C.  "’’hree  dift  irent  t/pea  c.i  r ouM ruction  hav»*  been 
made  ard  tested  until  tie  vo  tage  stress  hnit  >or  e;.:1  typp  wan  established. 

Originally,  it  was  our  Mar.  to  proceed  with  the  .25  or. fd  t>pe  capacitor,  and  to 
repeat  the  program  us;rg  the  hrc».  Jifferent  types  of  :or  . Mruetion  with  this 
unit. 

However,,  since  one  of  the  more  important  character : Mica  o £ Mvler  appears 
to  be  its  resistance  to  elevated  temper£  lures,  ar.d  Iv  ' the  -more..  the  electronic 
industry  has  a vital  need  for  capacitors  which  will  operate  at  high  temperatures, 
we  propose  to  repeat  o.\r  program  with  "he  same  unit  5?S°C. 

The  1 mfd  unit  constructed  with  two  lave  ? of  „ 0005"  between  foils  will  be  the 
first  type  investigated. 

PHASE  II 

The  data  compiled  with  the  , 2R,  mfd  unit  constructed  iv'.th  a single  filrr.  of  .0005" 
Metallised  Myler  is  sufficient  to  permit  a comparison  of  performances  of  this 
unit  at  85°C  and  at  125°C.  Consequent:.;  during,  the  quarter,  wr  will 
make  mere  of  this  type  unit  £md  repF,at  the  test  patl " but  at  the  e'evnted 

temperature  of  125°C, 
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Table  1 


£ IKE 


NUMBER  OF  TEMPORARY  BREAKDOWNS  VS. 


NCbsr  M No.  26 


Twenty -five  . 215  mfd.  single 
. 5 mil  Metallized  Mylar  C Units 


The  units  were  wired  to  a life  test  rack  and  the  total  capacitance  measured  at 
room  temperature.  Following  this,  they  were  heated  in  s.n  oven  to  35  C for 
one  half  hour.  The  capacitance  was  measured  at  P>5  C.  The  units  were  then 
exposed  to  600  v.d.  c. . pre-breakdown  test  for  one  h: .If  hour,  after  which  the 
capacitance  was  again  measured.  During  this  per  od.  there  were  'temporary 
breakdowns. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANCE 

ELAPSED 

0 

6 . 2 mfd . 

Start  'I 

66 

5.  95  mfd. 

1 9 hears 

67 

6 . 4 mfd . 

£S  hours 

70 

6.3  mfd. 

SO  hours 

72 

6.1  mfd. 

112  hours 

79 

— 

118  hours 

80 

6 . 2 mfd 

i?7  iij  ; “s 

80 

6 . 1 mfd . 

.15  7 hoars 

80 

6 . 1 mfd . 

182  hoars 

82 

6 . 1 raid . 

233  hoars 

83 

6.25  mfd. 

264  hours 

83 

6. 25  mfd 

286  hours 

Test  complete:'. 
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NObsr  M No.  26  (Continued) 


Number  of  units  started  on  test 25 

Number  finished 22 

Total  capacitance  before  life  test  at  room  tempera. ure-  6.  2 

Total  capacitance  before  life  test  at  85  C . — — 6.  2 

Total  capacitance  after  pre-breakdown  test-- — 6.  2 

Total  capacitance  after  Life  Test 6.  25 

Number  of  permanent  failures-— 0 

Number  of  temporary  failures--- 83 

Number  of  opens  at  the  end  of  the  test — 3 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS.  TUV 


NObsr  M No.  27 


Twenr.y-five  . 25  mfd  single 
5 mil  Metallized  Mylar  C Units. 


The  units  were  wired  to  a life  test  rack  and  the  total  capacitance  measured 
at  room  temperature.  Following  this,  they  were  heated  in  an  oven  to  85C. 
for  one-half  hour.  The  capacitance  was  measured  at  85r’  The  units  v/ere 
then  exposed  to  700  v.  d.c.  pre-breakdov/n  test  for  one-half  hour,  after  which 
the  capacitance  v/as  again  measured.  During  this  period  here  were  68 
temporary  breakdowns. 

TEMPORARY  BREAKDOWNS  TOTAL  CAPACITANCE  ELAPSED  TIME 


6. 1 mfd. 


ctart  of  Test 


5.75  mfd. 


19  hours 


26  hours 


5.  85  mfd. 


91  hours 


113  hours 


118  hours 


1 


5.  6 mfd. 


137  hours 


157  hours 


182  hours 


5. 55  mfd. 


237  hours 


5. 65  mfd. 


2S4  hours 


w 


5.  65  mfd. 


285  hours 


Test  completed 
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NObsr  M No.  27  (Continued) 

Number  of  units  started  on  test 23 

Number  finished 21 

Total  capacitance  before  life  test  at  room  temperature 0.3  mfd 

Total  capacitance  before  life  tes4  at  85  C.  - 6. 3 

Total  capacitance  after  pre-breakdown  test 6 1 

Total  capacitance  after  Life  Test 5 £5 

Number  of  permanent  failures 0 

Number  of  temporary  failures 153 

Number  of  opens  at  the  end  of  the  test 2 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS 


. i Mi: 


( 

NObsr  M No.  28 


I 


Twenty  -fiv  2ft  mfd.  .single  •» 

5 mil  Metal  izei  Myiar  C Un  ts. 


The  units  were  wired  tea  life  test  rack  and  ha  total  ca  ‘a. ice  measured  at 

room  temperature.  Following  this,  they  were  heated  i an  o ren  to  85  C for 
j one  half  hour.  The  capacitance  was  measured  at  85  C he  nils  v/ere  then 

I exposed  to  800  v.  d c.  pre-breakdown  test  for  one  half  } ■ ir,  after  which  the 

capacitance  v/as  again  measured.  During  this  period,  t > re  vsrc  67  temporary 
, breakdowns. 


TEMPORARY  BREAKDOWNS 

TOTAL  C A P AC  IT  A NC  • 

EL \PSED  TIME 

0 

6.  t raid. 

v art  of  Test 

64 

6.22  mid 

18  hours 

64 

— 

2ft  hours 

89 

6 25  mfd. 

89  hours 

97 

— 

112  hours 

100 

— 

1.5  8 hours 

100 

136  hours 

100 

— 

1ft?  hours 

103 

— 

182  hours 

103 

6.  1 :nfd 

237  hours 

1C4 

6.  1 mfd 

264  hours 

104 

6.15  mfd. 

28ft  hours 

Nobsr  M No.  28 


(continued) 


Number  of  units  started  on  test 

Number  finished •••  

Total  capacitance  before  life  test  at  rco.  a ten-;  era  u-_  --  — 

Total  capacitance  before  life  test  at  85  C. * 

Total  capacitance  after  pre-breakdown  ast 

Total  capacitance  after  Life  Test • 

Number  of  permanent  failures-- 

Number  of  temporary  failures-- 

Number  of  opens  at  the  end  of  the  test 


1 


( 

I 

25 

23 

6.5  mfd.  I 
6.65 
6 5 
6.  15 
C 

104 
2 


> 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS.  ME 


NObsr  M No.  29 


Twenty-five:  . 2T»  mfd  single 
5 mil  Metal  ized  Mylar  C Units. 


: ; 

! ; I 

0 I 


■ i 


The  units  (19)  were  wired  to  a life  test  rack  and  the  total  capacitance  zneeiured 
at  room  temperature.  Following  this,  they  were  heated  in  ar  oven  to  85  C for 
one  half  hour.  The  capacitance  was  measured  at  85  C.  The  units  were  then 
exposed  to  900  v.d.c  pre-breakdown  test  for  one  half  hour,  af  :er  which  the 
capacitance  was  again  measured  During  this  period,  there  were  28  temporary 
breakdowns. 


TEMPORARY  BREAKDOWNS 
0 

62 

73 

128 

130 

144 

146 

149 

150 

154 

155 
161 


TOTAL  CAPACITANCE  ELAPSED  TIME 


5.3  mfd 

in  art  of  Tes”: 

5.18 

20  hours 

5. 10 

-11  hours 

5.C 

34  hours 

4.  88 

38  hours 

4.95 

1 13  hours 

5.0 

59  hours 

5.0 

169  hours 

5.0 

J 93  hours 

4.9 

21 S hours 

5.0 

240  hours 

4.95 

262  hours 

Test  completed 
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NObsr  M No.  29  (Continued) 


Number  of  units  started  on  test 19 

Number  finished — — 17 

Total  capacitance  before  life  test  at  room  tempers  .urn 5.  05 

Total  capacitance  before  life  test  at  85  C. * 5.  3 

Total  capacitance  after  pre-breakdown  test 5.3 

Total  capacitance  after  Life  Test 4.95 

Number  of  permanent  failures- — — — — 0 

Number  of  temporary  failures — 161 

Number  of  opens  at  the  end  of  the  test---- — * 2 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS  TIME 


NObsr  M No.  30 


Twenty -five  1 5 mfd  single 
,5  mil  Metall  :ed  Mylar  C Units. 


The  units  (20)  were  wired  to  a life  tes.  rack  rnd  the  total  capacitance  measured 
at  room  temperature.  Following  this,  they  were  heated  .a  ar  oven  to  85  C for 
one  half  hour.  The  capacitance  was  measured  at  85  C The  units  were  then 
exposed  to  1000  v.d.c.  pre-breakdown  test  for  one  half  hour,  after  which  the 
capacitance  was  again  measured.  During  this  period,  thi-re  were  120  temporary 
breakdowns  No  18  failed  completely  after  32  ten  porary  breakdowns. 

TEMPORARY  BREAKDOWNS  TOTAL  CAPACITANCE  ELAPSED  TIME 


0 

4 00  mf  1. 

Start  of  Test 

275 

3 35 

20  hours 

289 

3 30 

41  hours 

290 

3.  32 

64  hours 

290 

3 30 

38  hours 

290 

3.  57 

113  hours 

291 

3.37 

159  hours 

294 

3.32 

169  hours 

295 

3 , 05 

193  hours 

295 

3.05 

213  hours 

342 

3.55 

240  hours 

342 

3.50 

263  hours 

Tes11  completed 


Page  >9 


o 


<L 


NObsr  M No.  SO  (Continued) 

Number  of  units  started  on  test -- 19 

Number  finished-** — — — - — 13 

Total  capacitance  before  life  test  at  room  tompernti  re 5.  3 

Total  capacitance  before  life  test  at  85  C.  - 5.55 

Total  capacitance  after  pre-breakdown  test 4.  00 

Total  capacitance  after  Life  Test— 3.50 


j 


Number  of  permanent  failures 


Number  of  temporary  failures 


Number  of  opens  at  the  end  of  the  test 


NUMBER  OF  TEMPORARY  BREAKDOWNS  VS  TIME 


f 


NObsr  M No.  31 


Twenty -five  25  mid.  single 
.5  mil  Met nUitied  Mylar  C Units 


The  units  (19)  were  wired  to  a life  test  rack  and  the  tota  capacitance  measured 
at  room  temperature.  Following  this,  they  were  heated  in  an  oven  to  85  C.  for 
one  half  hour.  The  capacitance  was  measured  at  85  C.  The  units  were  then 
exposed  to  1100  v.d.c.  pre-breakdown  test  for  one  half  hour.,  after  which  the 
capacitance  was  again  measured.  During  this  period,  there  were  203  temporary 
breakdowns. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANCE 

ELAPSED  TIME 

0 

3 . 94  mfii. 

Start  of  Test 

280 

— 

17  hours 

Unit  No.  1 failed 

280 

2.32 

17  hours 

287 

3.08 

38  hours 

293 

2.  31 

61  hours 

297 

2.  79 

85  hours 

301 

2.  79 

110  hours 

307 

3.05 

156  hours 

309 

3.00 

166  hours 

309 

2.90 

190  hours 

311 

3.05 

213  hours 

312 

3.C7 

237  hours 

313 

3.07 

260  hours 

Test  completed 


C) 
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NObsr  M No.  31  (Continued) 


Number  of  units  started  on  test 19 

Number  finished 11 

Total  capacitance  before  life  test  at  room  terapwamre-  4.  75 

Total  capacitance  before  life  test  at  85  C.  - 5.  25 

Total  capacitance  after  pre-breakdown  lest-  — 3 94 

To+al  capacitance  after  Life  Test • ...  3.07 

Number  of  permanent  failures — - - 1 

Number  of  temporary  failures - - - 313 

Number  of  opens  at  the  end  of  the  test-  — - - 7 


NOT  1*9 


NUMBER  OF  TEMPORARY  BREAKDOWNS  V£  ’/’ME 


NObsr  M No.  32 


Twenty-five  . II  mfd,  single 
.5  mil  Metallized  Mylnr  C Units 


The  units  (23)  were  wired  to  a life  test  rack  ard  the  tot  a'  rapgoi-'&nce  measured 
at  room  temperature.  Following  this,  they  were  heated  :n  an  oven  to  85  C for 
one  half  hour.  The  capacitance  was  measured  at  65  C The  unhs  were  then 
exposed  to  1200  v.d.c.  pre-breakdown  test  for  one  half  hei  r.  ' Jr.it  No.  20 
failed  completely  after  7 temporary  breakdowns,  un.‘  Nt  i a.:. nr  10  and  Unit 
No.  23  after  100  temporary  breakdowns.  The  capacitance  was  again  measured 
before  the  I^ife  Test  commenced.  During  this  breakdown  emid  there  were 
449  temporary  failures. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANCE 

i. LAPSED  TIME 

0 

3.70  mfd 

Start  of  Test 

39 

3.4 

u hours 

331 

3. 13 

22  hours 

349 

3.  Ill 

43  hours 

355 

3. 12 

o7  hours 

372 

2.90 

91  hours 

403 

2 . 3>  • 

.'  63  hours 

407 

2.  SC 

210  hours 

408 

2.5C 

234  hours 

416 

2.35 

?56  hours 

Tc  completed 
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NObsr  M No.  32  (Continued) 


Number  of  units  started  on  test- 


Number  finished- 


Total  capacitance  before  life  test  at  room  .emper:  in 


5,45 


Total  capacitance  before  life  test  at  85  C- 


5.55 


Total  capacitance  after  pre-breakdown  tes- 


3. 70 


Total  capacitance  after  Life  Test- 


2.35 


Number  of  permanent  failures- 


Number  of  temporary  failures- 


Number  of  opens  at  the  end  of  the  test- 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS.  TIME 


NObsr  M No.  33 


Twenty -fiye  25  mfd.  single 
.5  mil  Metal;-' zed  Mylar  C Units. 


The  units  (20)  were  wired  to  a life  test  rack  and  the  total  capacitance  measured 
at  room  temperature.  Fo1  lowing  this,  they  were  heated  n an  oven  to  85  C ior 
one  half  hour.  The  capacitance  was  measured  at  85  C.  The  units  were  then 
exposed  to  1300  v.d.c.  pre-breakdown  test  for  one  half  l our.  Unit  No.  18 
failed  completely  after  194  temporary  breakdowns,  and  Unit  No.  11  after  316 
self-healing  breakdowns.  The  capacitance  was  again  measured  before  the 
Life  Test  commenced.  During  tnis  breakdown  per:oc,  there  wore  316  tempo- 
rary failures. 


TEMPORARY  BREAKDOWNS 


TOTAL  CAPACITANCE  ELAPSED  TIME 


4.  37  mfd. 


Start  of  Test 


3.78 


67  hours 

Uni*  No.  24  failed  completely 
after  349  temporary  break- 
downs. 

Uni*  Mo.  13  failed  completely 
after  392  temporary  break- 
downs. 


88  hours 


111  hours 


111  hours 

Ur.fr  No.  8 failed  completely 
after  939  temporary  break- 
downs. 


1009 


1022 


1025 


134  hours 


158  hours 


225  hours 


247  hours 
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NObsr  M No.  33  {Continued) 
TEMPORARY  BREAKDOWNS 


TOTAL  CAPACITANCE  EL  APSED  TIME 


1C28 


.130  mfd. 


252  hours 


Tast  completed 


Number  of  units  started  on  test- 


Number  finished - 


Total  capacitance  before  Life  Test  at  room  temperature- 


Total  capacitance  before  Life  Test  at  85  C. 


Total  capacitance  after  Life  Test- 


Number  of  permanent  failures — - 


Number  of  opens  at  the  end  of  the  test- 


Total  capacitance  after  pre-breakdown  test- 


4.37 


Number  of  temporary  failures 


1028 


■ — 


r 


NUMBER  OF  TEMPORARY  BREAKDOWNS  Z 3 I'll  ? 


NObsr  M No.  34 


T"  or:t5  : V3  15  mid  single 
, mi.  d.al.izoc.  My.’ar  C Units. 


The  units  (22)  were  wired  to  a life  test  rack  a id  the  tot-,  capacitance  measured 
at  room  temperature.  Following  this,  they  were  hi  alec'  in  an  oven  to  85  C for 
one  half  hour.  The  capacitance  was  measured  at  ft;  C.  fhc  ur  its  v/ere  then  ex- 
posed to  1400  v.d.c  pre-breakdown  test  for  one  h;  If  heir  Un  No.  9 failed 
completely  after  108  temporary  breakdowns.  Uni  !'  o.  V * ni ted  ‘••ornpletely  after 
108  temporary  breakdowns,  Unit  No.  11  after  449  self-)  laling  breakdowns.  The 
capacitance  was  again  measured  before  the  Life  Te.;  com  mem  ed.  During  this 
breakdown  period,  there  were  449  temporary  failures. 


TEMPORARY  BREAKDOWNS  TOTAL  CAPACITaNC: 


ELAPSED  TIME 


3.  55  rnfc; 


Start  of  Test 


1 hour 


1 hour 

Unii  No.  3 failed 
(.  ornpletely. 

1 hour 

Unit  No.  7 failed 
r ornpletely. 

I hour 

1 ;ii‘  No.  2 failed 
completely. 


22  hours 


45  hours 


69  hours 


1062 


1108 


1114 


.275 


93  hours 


159  hours 


182  hours 


206  hours 


1*2  * 2*-^  *^»* 


Fage  5 1 


NObsr  M No.  34  (Continued) 

TEMPORARY  BREAKDOWNS  TOTAL  CAPAC  i*Ar>  ? LAPS LD  TIME 


1121 


. 275  mfd 


220  iiours 


1233 


252  hours 


Te  comply  l eel 


Number  of  units  started  on  test 


Number  finished- 


Total  capacitance  before  Life  Test  at  room  temperature  - — • 5.50 


Total  capacitance  before  Life  Test  at  85  C. 


5.  75 


Total  capacitance  after  pre-breakdown  test- 


3.55 


Total  capacitance  after  Life  Test- 


Number  of  permanent  failures---- 


Number  of  temporary  failure s- 


1233 


Number  of  opens  at  the  end  of  the  test- 


Pfge  52 


WSCiriCATIOI 


NUMBER  OF  TEMPORARY  BREAKDOWNS  VS  TIME 


NObsr  M No.  35  Twenty-five  . 25  mfd.  single 

( . 5 mil  Metallized  Mylar  C Units 

The  units  (19)  were  wired  to  a life  test  rack  and  the  total  capacitance  measured 
at  room  temperature.  Following  this,  they  were  heated  in  an  oven  to  05  C for 
one  half  hour.  The  capacitance  was  measured  at  85  C.  The  units  were  then  ex- 

I posed  to  800  v.d.  c.  pre -breakdown  lest  for  one  half  hour,  after  which  the  capaci- 

tance was  again  measured.  During  this  period,  there  were  42  temporary  break- 
downs. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANCE 

ELAPSED  TIME 

0 

5 . 2 mfd. 

Start  of  Test 

31 

5.2 

18  hours 

56 

5.  0 

84  hours 

56 

5.0 

107  hours 

57 

5.0 

130  hours 

58 

5,0 

153  hours 

59 

5.  0 

177  hours 

68 

5.0 

181  hours 

96 

5.0 

204  hours 

100 

5.  0 

229  hours 

100 

5.0 

255  hours 

Test  comoleted 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS.  TIM  • 


NObsr  M No.  36  Twenty-five  25  rofd  single 

.5  mU  Metal  izecl  Tylar  C Units. 

The  units  (21)  were  wired  to  a life  test  rack  and  the  total  capac  itance  measured 
at  room  temperature.  Following  this,  they  were  h sated  in  a"  oven  to  85  C for 
one  half  hour.  The  capacitance  was  ireusured  at  £5  C The  units  were  then 
exposed  to  900  v.  d.  c.  pre-breakdown  test  for  one  half  hour  after  which  the 
capacitance  was  again  measured  During  this  pei  ori,  there  were  74  temporary 
breakdowns. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANC  i 

ELAPSED  TIME 

0 

5.  35  mfd 

Start  of  Test 

94 

5.  10 

18  hours 

248 

4.  80 

84  hours 

281 

4.75 

107  hours 

282 

4.65 

131  hours 

284 

4.  55 

153  hours 

286 

4.43 

177  hours 

291 

4.  70 

181  hours 

266 

4.  70 

204  hours 

301 

4.  70 

239  hours 

309 

4.  70 

252  hours 

I 

Tc  nt  ccoi  pleted 


NObsr  M No  36 


(Continued) 


Number  of  units  started  on  test — ----- 21 

Number  finished — — 18 

Total  capacitance  before  life  test  at  room  temperature — 5.55 

Total  capacitance  before  life  test  at  85  C. ---  5.  7 

Total  capacitance  after  pre -breakdown  test * — 5.35 

Total  capacitance  after  Life  Test 4.70 

Number  of  permanent  failures — — - 0 

Number  of  temporary  failures — — — — 309 

Number  of  opens  at  the  end  of  the  test — --- — —■ «. — --  3 
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NUMBER  OF  TEMPORARY  BREAKDOWNS  VS.  TIME 

NObsr  M No.  37  Twenty-five:  25  mfd.  single 

. 5 m".  metallized  Mylar  C units. 


The  units  £23)  were  wired  to  a life  test  rack  and  the  total  capacitance  measured 
at  room  temperature.  Following  this  they  were  heated  in  an  oven  to  85  C for 
one  half  hour.  The  capacitance  was  measured  at  8i  C.  The  units  were  then  ex- 
posed to  1000  v.  d.c.  pre -breakdown  test  for  one  half  hour,  after  which  the 
capacitance  was  again  measured  During  this  peri'-d,  there-  were  32  temporary 
breakdowns. 


TEMPORARY  BREAKDOWNS 

TOTAL  CAPACITANCE 

ELAPSED  TIME 

0 

5.2  mfd. 

it  art  of  Test 

174 

• • • 

18  hours 
Unit  No.  9 failed 
completely. 

190 

4.6 

18  hours 

389 

* • * 

22  hours 
Unit  No.  1 failed 
completely 

460 

3.5 

82  hours 

460 

3.5 

105  hours 

476 

3.7 

129  hours 

481 

3. 1 

151  hours 

484 

3.55 

175  hours 

488 

3.45 

179  hours 

490 

3.45 

2o2  hours 

491 

3.30 

227  hours 

492 

3.38 

250  hours 

Test  completed 

O 
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. 25  Mfd.  single  .0(505"  Metallized  Mylar 
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Because  of  our  limited  supply,  you  are  requested  to  return  this  copy  WHEN  IT  ha<?  wuvw 

that  tt  may  made  “ t0  *her 


NSrriC?J,  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHFR  hata 
AhE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION S ^ »T 
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